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Clock 



The present invention concerns a clock, driven by a 
mechanical, electrical or electronic motor, with analog 
and unambiguous 2 4 hour display in accordance with the 
preamble to Claim 1. Several clocks with analog and 
unambiguous 24 hour display are known, for instance from 
DE 267 810 (Dl), US 5, 696, 740 (D2), WO 91/03774 (D3) . 



Both in Dl and in D2 the 24 hour unambiguity is 
obtained by means of two concentric number scales each of 
12 hours, where the first 12 hour group comprises the 
times from 0-12 o'clock, the second the time from 12-24 
o'clock. On the transfer from one scale to the other the 
hour hand always changes its position in an abrupt 
manner; it either travels outwards or is shortened. 

In D3 the unambiguity of the display of the hours is 
addressed similarly in that two concentric 12-hour scales 
are arranged on the dial, at the same time however a 
transparent disc is present which has a period of 
revolution of 24 hours and - in one embodiment - has two 
semi-circular shaped covers, which cover the non- 
applicable hour values. 

Further documents - though not under consideration 
here - (i.e. DE 33 05 414 and DE 40 376 57) show clocks 
with so-called pseudo-analog presentation, where using 
electronic auxiliary means, such as LEDs and liquid 
crystal displays, an unambiguous 24-hour display is 
created . 

The arrangements published in Dl and D2 for the 
changing of the length of the hour hand require either 
additional energy from the clock motor for tensioning a 
spring (Dl) or an additional source of energy (D2). The ^ 
solution proposed in D3 shows the hours at all times of 
the day and night on two semi circles of different 
radius. Neither in terms of technical producibility nor 
in market acceptance were these solutions able to 
succeed. 

Although it would be possible with the means 
described, the transfer from one scale to the to the 
other was never chosen to be other than at midday and 
midnight . 

Further, clocks have become known, which have non- 
circular scales, such as for instance in DE 196 41 885 
(D4), DE 299 03 950 (D5) and DE 299 04 451 (D6). Whilst 
in D4 an hour indicating element is moved on any desired 
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curve as a guiding element, in D5 the indicating element 
is guided on cycloids , which are generated by a four, 
joint drive, by means of an additional gear wheel, means 
are described here to move the aforesaid indicating 
element on non-circular tracks, but a 24-hour indicator 
of an unambiguous nature is not published therein. 

It is therefore the aim of the present invention to 
move the hour marking indicating element - whether this 
is the hour hand or a clear and unmistakeable element - 
on a track of this construction, which permits an 
unambiguous arrangement of the positions of the 
indicating element during the 24-hour passage of the day 
and so by its position effects a conspicuous difference 
between the daytime and night-time hours without the need 
to alter the customary angular positions of the 
indicator . 

The addressing of this aim is given in the 
characterising part of Claim 1 with regard to its 
essential features, in the following Claims with regard 
to further developments of the invention. 

The inventive idea is more closely explained using 
the attached drawing in several embodiments. 



Shown are: 

Fig. 1 the plan view of a first embodiment, 

Fig. 2 a part of Fig. 1, with a first embodiment of a 
guide element, 

Fig. 3 a longitudinal section through the embodiment 
in Fig. 1, 

Fig. 4 a detail from Fig. 3 with a second embodiment 
of a guide element, 

Fig. 5 a second embodiment in a schematic longitudinal 
section, 

Fig. 6 the embodiment in Fig. 5 in a schematic plan 
view . 

Fig. 1 is a plan view of a first embodiment of a 
clock 'according to the invention. Along with 

conventional and here adopted elements, such as a minute 
hand 1, second hand 2, date display 3 and a conventional 
circular minute scale 4, an hour hand 5 with variable 
length is shown. The point of the hour hand 5 runs 
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around a two loop enclosed curve 7 with an outer loop 8 
and an inner loop 9, which have a crossing point 6. The 
daytime hours from 6 to 18 hours are allocated to the 
outer loop 8 and the night-time hours from 18 to 6 hours 
to the inner loop 9. Since these allocations are only of 
a graphical nature , they can obviously be reversed . One 
such two loop curve is for instance the conchoid, also 
called the Pascal snail curve, (described, for instance, 
in Karel Rektorys, Applicable Mathematics, Cambridge, 
Mass., USA 1969). Fig. 1 includes the representation of 
a second conchoid 10, shown dashed, which is derived by a 
constant radial offset from the curve 7 with an outer 
loop 8 and an inner loop 9. This second conchoid 10 is 
shown dashed because it can be covered by a disc 11; it 
is formed as a guide curve and together with the guiding 
elements is more clearly explained in Fig. 2. 

Fig. 2 is the representation of only the inventive* 
part of the clock. The disc 11 is shown here only dashed 
and transparent and allows a clear view of the conchoid 
10 lying below and covered by the disc 11. The hour hand 
5 is, as was already seen in Fig. 1 constructed from two 
parts. Its outer part, referenced with the reference 13, 
is joined in a pivoting manner to a sliding element 12; 
this sliding element 12 lies in the for instance groove 
shaped conchoid 10 and follows the track of this conchoid 
during the circulation of the inner part of the hour hand 
5. This inner part of the hour hand 5 carries the 
reference 14, and is joined firmly to the disc 11. The 
disc 11 thus completes a revolution in 12 hours, together 
with the inner part 14 of the hour hand 5. The sliding 
element 12 is formed in this embodiment in a sickle shape 
such that the radius of curvature of the outer-lying 
surface is smaller than the smallest radius of curvature 
of the outer surface of the conchoid 10, and that of the 
inner lying surface is greater than the greatest radius 
of curvature of the inner surface of the conchoid 10. 
The longitudinal extension of the sliding element 12 ' 
measured in the tangential direction is made large enough 
so that at the crossing point of the two loops of the 
conchoid 10 (which carry the references 15, 16) the 
sliding element 12 is guided securely from the outer loop 
15 to the inner loop 16, or from the inner loop 16 
securely onto the outer loop 15. 

Fig. 3 is a longitudinal section through the 
embodiment of Fig. 1 for instance at 24 hours. A dial 24 
serves here in the sense of a non-limited example of a 
mounting platform for all further named and yet to be 
named elements. This element named below as dial 24 can 
be attached either to the works or the case. It is only 
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essential that in the operation of the clock the 
relationship to the actual dial is fixed. The conchoid 
10 with its outer loop 15 and its inner loop 16 is worked 
into the dial 24 for instance by milling. A hollow 
shaft, called the hour tube 18, is mounted within the 
dial 24, with which the disc 11 and the inner part 14 of 
the hour hand 5 are joined firmly. For stability reasons 
the inner part 14 of the hour hand 5 is joined to the 
disc 11 for instance with a support 19. The disc 11 has 
a radial slit 20 running parallel to the inner part 14 of 
the hour hand 5. A guide pin 12 , with which the outer 
part 13 of the hour hand 5 is joined to the sliding 
element 12, can move in this slit 20. The sliding 
element 21 is thus moved in an azimuthal direction by the 
disc 11. The guide pin 21 is for instance firmly fixed 
to the sliding element 12 and mounted in the outer part 
13 of the hour hand 5 so as to pivot about its long axis. 
In accordance with the invention this can however also be 
arranged so that the guide pin 21 is firmly fixed to the 
outer part 13 of the hour hand 5 and mounted on the 
sliding element 5 so as to pivot about its long axis. 

The outer part 13 of the hour hand 5 is arranged so 
as to be able to slide in the longitudinal direction with 
respect to its inner part 14, for which arrangement 
several solutions are known and not to be described here. 

The remaining elements, such as the minute tube 22 
with the minute hand 1 and the second axle 23 with the 
second hand 2 are known and only mentioned for 
completeness. The concept of the dial can be widely 
interpreted here; the decision as to which and whether 
figures appear on it is purely of an aesthetic nature. 
The technical significance of the dial 24 lies in its 
characteristic as a baseplate for all the previously 
mentioned elements in the sense of the previous 
description . 

A section of the conchoid 10 is shown in Fig. 4, 
together with a further embodiment of sliding element 12 
from Fig. 2, 3 named a guide element 17. This comprises 
a carrying member 25 and here for instance three wheels 
26, 27, 28 rotatably mounted within it. Their 
arrangement is selected such that the middle wheel 2 6 
lies outside, so that it can touch the outer surface of 
the conchoid 10; the other two wheels 27, 28 can touch 
the inner surface of the conchoid 10. The arrangement of 
the three wheels 26, 27, 28 is further so designed that 
the guiding element 17 both in that part of the conchoid 
10 with the greatest radius and also that with the 
smallest it can be moved with radial play in the 
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tangential direction. In the region of the middle wheel 
26 the carrying member 25 carries the guide pin 21, for 
which the same applies as previously stated under Fig. 3. 

Also included in Fig. 4, however dotted, is a 
modification of the carrying member 25. One arm 29 of 
the carrying member 25 is constructed as a flexing spring 
30, so that all three wheels 26, 27, 28 can always touch 
the side surfaces of the conchoid 10 assigned to them. 
Alternatively both arms of the carrying member 25 can be 
constructed as flexing springs 30, whereby the applied 
pressure of the wheels 26, 27, 28 onto the side surfaces 
can be better apportioned. 

The length of the guiding element 17, that is the 
separation of the wheels 27, 28 is chosen such that the 
crossing point of the two loops 15, 16 of the conchoid 10 
can be passed in the correct sense. The number of wheels 
26, 27, 28 can obviously be chosen to be different, for 
instance larger, with a corresponding adaptation of the 
form and construction of the carrying member 25. 

Figures 5 and 6 are representations of a second 
embodiment for the guidance of the point of the hour hand 
5 onto the two loop curve 7 provided. Fig. 5 is a 
section perpendicular to the plane of the dial 24, Fig. 6 
a plan view. For a better understanding, Fig. 5 is 
produced so that all the sequential axes lie in the same 
plane, which actually is never the case. 

In Fig. 6 a two-loop curve (also called a Pascal 
snail) 31 is shown dashed, with an outer loop 40 and an 
inner loop 41 and a crossing point 42. This corresponds ^ 
functionally to the conchoid 10 from Fig. 2 and also in' 
so far as it at least indicates the track of the guide 
pin 21 in so far as that obviously a radial offset by a 
constant, or also by a variable amount - for instance 
proportional - is included within the inventive idea. 
This curve 31 is generated in this embodiment by the 
interworking of several gear wheels and guide arms, as 
set out below: 

Firmly fixed to the dial 24 - or the assembly platform 
corresponding to it - is a gear wheel A with radius r (A) , 
coaxial with the hour tube 18. The hour tube 18 carrxes 
an arm 32, circulating with it, in which an axle 36 of a 
second gear wheel B with radius r(B) is mounted, whereby: 

r(B) = 2r(A) equation (1) 

Further these radii and the crossing point 42 of the two 
loops 40, 41 of the curve 31 - whose distance from the 
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centre of the hour tube is designated d(31) - are 
connected such that 

r(A) + r(B) = d(31) equation (2) 

The arm 32 can be a flat-formed component in a plane 
parallel to that of the gear wheels. It carries here, 
firmly fixed to it, a third gear wheel C with radius 
r(C), which meshes with a fourth gear wheel Dl with 
radius r(Dl), which is mounted on an axle 33. This is 
mounted in a second arm 34. The second arm 34 sits 
firmly on the axle 36 of the second gear wheel B and 
therefore runs around with this. The axle 33 of the 
fourth gear wheel Dl carries - similarly joined firmly to 
it - a fifth gear wheel D_2 with radius r(D2) which meshes 
with a sixth gear wheel E with radius r(E). This sixth 
gear wheel E is mounted on an axle 35, which is fastened 
on the second arm 34 at a distance d(E) from the axle 36 ( 
and runs parallel to all the previously mentioned axles. 
The sixth gear wheel E carries at a distance d(F) from 
the axle 35 the guide pin 21 running parallel to the 
axles 33, 36. 

The following equations apply for the further named 
radii and distances: 

r(Dl) =^r(C) equation (3) 

r(E) = r(D2) equation (4) 

d{E) = d(F) equation (5) 

Whilst the crossing point 42 of the two loops 40, 41 is 
fixed by equation (2), the two loops 40, 41 themselves 
are only defined by the equations (3), (4), (5) and (6): 

d(40) - d(41) = 4d(E) equation (6) 

The choice of r(C) is not dependent on r(A), but 
purely opportunistically based on the available space, , 
with the limitation that - if the hour tube 18 is given 
the radius r(18) - 

R(C) < r(A) + r(B) - r(18) equation (7) 



The disc 11 and the outer and inner parts 13, 14 of 
the hour hand 5 are not shown in Fig. 5, 6. All these 
elements can be arranged as shown in the first 
embodiment . 

As a modification to this the actual dial 24 can be 
made at least partly transparent and arranged such that 
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the minute and second hands 1, 2 run above it, the hour 
display, however, below it. Instead of the guide pin 21 
the gear wheel E then bears an especially prominent 
marking, owing to its brightness or colour - for instance 
a round small disc - which runs around the two-loop curve 
31. This small disc then replaces the point of the hour 
hand 5. The latter and also the aforesaid small disc are 
then indicating elements. 

For the gearing specialist other arrangements of gear 
wheels and possibly the arms carrying them, can be 
realised and are included in the inventive idea, which 
fulfil the aim of generating the desired conchoid as a 
track for the indicating element, using a guide pin 21 or 
a corresponding component. 
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Claims 

1. A clock, with a mechanical, electrical or electronic 
motor, with analog and unambiguous 24 hour display, 
with at least one indicating element for the hours, 
which is driven by an hour tube (18), characterised 
in that 

the indicating element (5) for the hours runs 
around a two-loop closed curve (7, 31), called 
a conchoid or Pascal snail, of which each point 
is touched exactly once in 24 hours by the 
indicating element (5) , whereby the said curve 
(7, 31) has an outer loop (8, 40) and an inner 
loop ((9,41) with a crossing point (42) of the 
two loops (8, 40; 9, 41) , 

means are present to guide the indicating 
element (5) along the said two loop curve (7, 
31) , 

the angular position of the indicating element 
(5) with regard to the null points of time at 
12 h and 24 h is that as in known clocks. 

2. A clock according to Claim 1, characterised in that 

the means by which the indicating element is 
guided along the said two loop curve (7, 31) 
comprise the following elements, 

a groove, at least indirectly connected to 
the dial (24), which is also formed as a 
two loop closed curve in the shape of a 
conchoid ( 10 ) , 

a guiding element (12, 17), which can move 
along in the said conchoid (10) and 
carries a guide pin (21) , 

an element (11, 14) firmly fixed to the 
hour tube (18), which moves the guiding 
element (12, 17) in the conchoid (10) at, 
least indirectly, 

an indicating element (13), which is moved 
in a radial direction by the guide pin 
(21) , and in the azimuthal direction by 
the element (11, 14) firmly fixed to the 
hour tube (18) . 

3. A clock according to Claim 2, characterised in that 

a variable length hour hand (5) is present with 
an inner part (14) and an outer part (13), 
whereby the inner part (14) can be joined to 
the element firmly joined to the hour tube 
(18) , 
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the outer part (13) of the hour hand (5) can be 
slid in a radial direction relative to the 
inner part (14) and is moved by it in an 
azimuthal direction, 

the radial movement of the outer part (13) of 
the hour hand (5) is caused by the guide pin 
(21) , which is at least indirectly in 
connection with the said outer part (13) , 
the indicating element is the point of the 
outer part (13) of the hour hand (5) . 

4. A clock according to Claim 3, characterised in that 
the guiding element, which carries the guide pin 
(21), is a sickle shaped sliding element (12), which 
can move azimuthally with radial play in the groove 
formed conchoid (10), whereby outer radius of 
curvature of the sickle shaped sliding element ( 12 ) 
is smaller than the smallest radius of curvature of 
the outer surface of the groove-shaped conchoid 
(10), and the inner radius of curvature of the 
sickle shaped sliding element (12) is greater than 
the greatest radius of curvature of the inner 
surface of the groove-shaped conchoid (10) . 

5. A clock according to Claim 3, characterised in that 

the guiding element, which carries the guide 
pin (21) , is a guiding element (17) with at 
least three wheels (26, 27, 28) with parallel 
axles perpendicular to the plane of the dial 
(24), with two arms (29), further a carrying 
member (25) is present, in which the three said 
wheels (26, 27, 28) are mounted, whereby each 
of the two arms (29) carries one wheel (26, 
28), and the third wheel (27) is mounted 
between the two wheels (26, 28) in the carrying 
member (25) , 

the wheels (26, 27, 28) are arranged behind one 
another in the direction of the track of the 
conchoid (10), so that the first and the third 
wheel (26, 28) can touch the inner surface of 
the conchoid (10) and the centre wheel (27) the 
outer surface of the conchoid (10) , 
the three wheels aforesaid are further arranged 
so that both at the position in the conchoid 

(10) with the greatest, and also in that with 
the smallest radius of curvature, sufficient 
radial play is available so as to facilitate 
easy aximuthal movement of the guiding element 

(17) , 
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the guide pin (21) is arranged in the region of 
the centre wheel (27) . 

A clock according to Claim 5, characterised in that 
of the arms (29) between the centre wheel (27) and 
the outer wheels (26, 28) at least one is produced 
as a flexing spring (30) working in a radial 
direction . 

A clock according to Claim 1, characterised in that 
the means for guiding the indicating element on the 
said two loop curve (7 , 31), comprise gear wheels 
and the arms necessary to carry them. 

A clock according to Claim 7, characterised in that 

the means for guiding the indicating element on 
the said two loop curve (7, 31), comprise the 
following elements , 

a first gear wheel (A), with radius r (A) , 
which is arranged concentrically with the 
hour tube (18) with radius r(18) and is # 
firmly connected at least indirectly to 
the dial (24) , 

a first arm (32) firmly connected to the 
hour tube (18) and extending outwards, in 
which a first axle (36) of a second gear 
wheel (B) with radius r(B) is rotatably 
mounted, 

the second gear wheel (B) lies in the same 
plane as the first gear wheel (A) and 
meshes with it, 

a third gear wheel (C) with radius r(C) is 
present and arranged concentrically with 
the second gear wheel (B) and is firmly 
connected to the first arm (32), 
a second arm (34) is present and similarly 
fastened to the second gear wheel (B) on 
the same axle, 

a fourth gear wheel with radius r(Dl) is 
present, which lies in the same plane as 
the third gear wheel (C) and meshes with ■ 

the fourth gear wheel (Dl) is fastened on 
an axle (33) running parallel to the axle 
(36), which is mounted rotatably in the 
second arm (34) , 

the second arm (34) carries an axle (35) 
at a distance d(E) from the axle (36), to 
which it is fastened, running parallel to 
it, 
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a fifth gear wheel (E) is present, which 
can rotate about the last named axle (35) 
and at a distance d(F) from this carries 
the guide pin (21) arranged parallel to 
it, 

a sixth gear wheel (D2) with radius r(D2) 
is present, which is arranged in the same 
plane as the fifth gear wheel (E) and 
meshes with it, whereby the sixth gear' 
wheel (D2) is fastened on the same axle 
(33) as the fourth gear wheel (Dl) , 
coaxial with it, 

the following relationships apply for the 
radii r(A), r(B), r(c), r(Dl), r(D2): 

r(B) = 2r(A) 

r(C) = 2r(Dl) 

r (E) = r (D2) . 

A clock according to Claim 8, characterised in that 
the crossing point (42) of the two loops (40, 
41) of the two loop curve (31) has a distance 
d(31) from the centre of the hour tube (18) 
whereby 



r(A) + r(B) = d(31) 
applies , 

the greatest radial distance of each of the two _ 
loops (40, 41) of the two loop curve (31) 
amounts to d(40) or d(41) and is connected to 
the distances d(E) and d(F) in accordance with 
the following equations: 

d(E) = d(F) 

d(40) - d(41) = 4d(E) , 
the hour tube (18) has an outer radius r(18), 
which together with r (A) , r(B), and r(C) define 
the limitation that 

r (C) <r (A) + r (B) -r (18) . 

A clock according to Claim 3 and Claim 7, 

characterised in that 

the element firmly joined to the hour tube (18) 
is a disc (11) arranged concentrically to it, 
a variable length hour hand (5) is present with 
an inner part (14) and an outer part (13), 
whereby the inner part (14) can be joined to 
the disc (11) , 
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the outer part (13) of the hour hand (5) can 
slide in relation to the inner part (14) in a 
radial direction, 

the radial movement of the outer part (13) of 
the hour hand (5) is caused by the guide pin, 
(21) , which is in engagement, at least 
indirectly, with the said outer part (13), 
the indicating element is the point of the 
outer part (13) of the hour hand (5), 
the disc (11) is designed such that it can 
cover the components for the guidance of the 
indicating element (5) lying beneath it. 

A clock according to Claim 10, characterised in that 
the disc (11) has a radially running slit for the 
guide pin (21) . 

A clock according to Claim 9, characterised in that 

the indicating element at the position of the 
guide pin (21) is a marking applied to the gear 
wheel (E) , 

the two loop curve (31) , which describes the 
track of the guide pin (21) is as large as the 
two loop closed curve (7) of the track of the 
indicating element . 
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Abstract 



The clock according to the invention has, as well as 
known elements, such as a minute hand (1), a second hand 

(2), a minute scale (4) and date display (3), an hour 
scale on a two loop curve (Pascal snail) (7) with an 
outer loop (8) for the hours of the day from 6-18 hours 
and the night-time hours from 18-6 hours, with a 
crossing point (6) of the two loops (8, 9} at 6/18 hours. 
To achieve unambiguous indication the hour hand (5) is 
made variable in length. In a second such curve (10) 
offset by a constant amount radially inwards with respect 
to the first curve (7), which for instance is milled in 
the form of a groove in the dial, a guiding element is 
moved azimuthally through the inner part of the hour hand 

(5) , which receives an overlay of radial movement owing 
to the shape of the second curve (10) . The second curve 

(10) with the guiding element is covered by a disc (11) 
joined to the inner part of the hour hand (5) and turning 
with it. 



(Fig. 1) 
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RULES 63 AND 67 (37 C.F.R. 1,63 and 1,67) 
DECLARATION AND POWER OF ATTORNEY , 

FOR UTILITY/DESIGN/CIP/PCT NATIONAL APPLICATIONS 

As a below named inventor, I hereby declare that: 

My residence, post office address and citizenship are as stated below next to my name; 

and 

I believe that I am the original, first and sole inventor (if only one name is listed below) 
or an original, first and joint inventor (if plural names are listed below) of the subject matter 
which is claimed and for which a patent is sought on the invention entitled: CLOCK , the 
specification of which: (mark only one) 

is attached hereto. 

was filed on as Application Serial No. and was 

amended on (if applicable) 

was filed as PCT International Application No. PCT/ on 

and was amended on (if applicable). 

of Allowance on . 

was filed on and bearing attorney docket number 27793-00070 

I hereby state that I have reviewed and understand the contents of the above identified 
specification, including the claims as amended by any amendment referred to above or as 
allowed as indicated above. 

I acknowledge the duty to disclose all information known to me to be material to the 
patentability of this application as defined in 37 CFR § 1.56. If this is a continuation-in-part 
(CIP) application, insofar as the subject matter of each of the claims of this application is not 
disclosed in the prior United States application in the manner provided by the first paragraph of 
35 U.S.C. § 1 12, 1 acknowledge the duty to disclose to the Office all information known to me 
to be material to patentability of the application as defined in 37 CFR § 1.56 which became 
available between the filing date of the prior application and the national or PCT international 
filing date of this application, 

I hereby claim foreign priority benefits under 35 U.S.C. § 119/365 of any foreign 
applications) for patent or inventor's certificate listed below and have also identified below any 
foreign application for patent or inventor's certificate filed by me or my assignee disclosing the 
subject matter claimed in this application and having a filing date (1) before that of the 
application on which my priority is claimed or, (2) if no priority is claimed, before the filing date 
of this application: 
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PRIOR FOREIGN PATENTS 



Date first laid- Date 
Month/Day/Y ear open or patented or Priority Claimed 

Number Country Filed Published Granted Yes No 

1603/99 CH Sept 2, 1999 XX 

I hereby claim the benefit under 35 U.S.C. § 120/365 of any United States application(s) 
listed below and PCT international applications listed above or below: 

PRIOR U.S. OR PCT APPLICATIONS 

Application No. (series code/serial no.) Month/Dav/Year Filed Statusfpending, abandoned, patented) 
PCT/CHOO/00466 Sept 1, 2000 Pending 



I hereby appoint: 



TIMOTHY G. ACKERMANN, Reg. No. 
44.4.93^ 

BENJAMIN J. BAI, Reg. No. 43,481 
JOSEPH M. BEAUCHAMP, Reg. No. 46,544 
MARY JO BOLDINGH, Reg. No. 34^Ix, 
MARGARET A. BOULWARE, Reg. No. 

DANIEL J. BURNHAM, Reg. No. 39,618 
THOMAS L. CANTRELL, Reg. No. 
RONALD B. COOLLEY, Reg. No. 27J87 
THOMAS L. CRISMAN, Reg. No. 24£±6 
STUART D. DWORK, Reg. No. 
WILLIAM F. ESSER, Reg. No. 38,051. 
ROGER J. FRENCH, Reg. No. 22,286, 
JANET M. GARETTO, Reg. No. 42,568 
MARK GATSCHET, Reg. No. 42£S9u 
JOHN C GATZ, Reg. No. 41.234- 
RUSSELL J. GENET, Reg. No. 42,571 
GERALD H. GLANZMAN, Reg. No. 25.035 
LEKHA GOPALAKRISHNAN, Reg. No. 
46J3X- 



J. KEVIN GRAY, Reg. No. 37,141 
KEITH P. GRAY, Reg. No. 46J2&- 
STEVEN R. GREENFIELD, Reg. No. 38 
JOSHUA A. GRISWOLD, Reg, No. 46^310 
J. PAT HEPTIG, Reg. No. 4QMX 
SHARON A. ISRAEL, Reg. No. 41^867 
JOhi I R. KIRK JR., Reg. No. 2-^77 
PAUL R. KITCH, Reg. No. 3&28GT~~~ 
TIMOTHY M. KOWALSKI, Reg. No. 44,19.2 , 
JAMES F. LEA III, Reg. No. 41,143- 
HSIN-WEI LUANG, Reg. No. 44,213_ 
ROBERT W. MASON, Reg. No. 42,848 
ROGER L. MAXWELL, Reg. No. 3ytf5 
LISA H. MEYERHOFF, Reg. No. 36J,69 
STANLEY R. MOORE, Reg. No. 26,958 
RICHARD J. MOURA, Reg. No. 34JS1 
P. WESTON MUSSELMAN JR. Reg No. 31,644 
RAMA B. NATH, Reg. No. 27.072- 
DANIEL G. NGUYEN, Reg. No. 42523 
MICHAEL K. NUTTER, Reg. No. 44,979 



SPENCER C. PATTERSON, Reg. No. 43.849 
RUSSELL N. RIPPAMONTI, Reg. No. 3-%52Ju 
ROSS T. ROBINSON, Reg. No. 4ZP3J-- 
STEPHEN G. RUDISILL„ Reg. No. 20,087 
HOLLY L. RUDNICK, Reg. No. 43^165 
J.L. JENNIE SALAZAR, Reg. No. 45^065^ 
fCEIVK '/V. SAUND oRS, Reg. iN'u.41 ,462 
JERRY R. SELINGER, Reg. No. 26,582 
JAMES O. SKARSTEN, Reg. No. 28,34-6 
ZACHARY J. SMOLINSKI, Reg. No. 47^100- 
GARY B. SOLOMON, Reg. No. 44,347 
STEVE Z. SZCZEPANSKI, Reg. No. 27,957 
ANDRE M. SZUWALSKI, Reg. No. 35.701 
ALAN R. THIELE, Reg. No. 30,6-94 
TAMSEN VALOIR, Reg. No. 4 1.417 
BRIAN D. WALKER, Reg. No. 37,751 
GERALD T. WELCH, Reg. No. 3(^332~ 
HAROLD N. WELLS, Reg. No. 26^44 
WILLIAM D. WIESE, Reg. No. 45,217 



all of the firm of JENKENS & GILCHRIST, a Professional Corporation, 1445 Ross Avenue, 
Suite 3200, Dallas, Texas 75202-2799, as my attorneys and/or agents, with full power of 
substitution and revocation, to prosecute this application, provisionals thereof, continuations, 
continuations-in-part, divisional, appeals, reissues, substitutions, and extensions thereof and to 
transact all business in the United States Patent and Trademark Office connected therewith, to 
appoint any individuals under an associate power of attorney and to file and prosecute any 
international patent application filed thereon before any international authorities, and I hereby 
authorize them to act and rely on instructions from and communicate directly with the 
person/assignee/attomey/firm/organization who/which first sent this case to them and by 
whom/which I hereby declare that I have consented after full disclosure to be represented 
unless/until I instruct them in writing to the contrary. 
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Please address all correspondence and direct all telephone calls to: 

Stanley R. Moore, Esq. 
Jenkens & Gilchrist , P.C. 
1445 Ross Avenue, Suite 3200 
Da llas. Texas 75202-2799 
214/855-4500 
214/855-4300 (fax) 

I hereby declare that all statements made herein of my own knowledge are true and that 
all statements made on information and belief are believed to be true; and further that these 
statements were made with the knowledge that willful false statements and the like so made are 
punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the United States 
Code, and that such willful false statements may jeopardize the validity of the application or any 
patent issued thereon. 



NAMED INVENTORY) 





JohnjQERMEL 








Full Name { 


^ventor's Signature 


Date 


1 


Burgstrasse 3 

CH-4143 Dornach, Switzerland 
Residence (city, state, country) 




Switzerland 
Citizenship 




Burgstrasse 3 

CH-4143 DornactL Switzerland ^ ^ ^ 






Post Office Address (include zip code) 





(FOR ADDITIONAL INVENTORS, check here JL and add additional sheet for inventor 
information regarding signature, name, date, citizenship, residence and address) 
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RobertfiREUBEL 



Full Name 




Date 



Route du Chateau 41 

CH-2520 La Neuveville, Switzerland 



Switzerland 
Citizenship 



Residence (city, state, country) 



Route du Chateau 41 ft *j,)c 

CH-2520 La Neuveville, Switzerland 

Post Office Address (include zip code) , _ 

(FOR ADDITIONAL INVENTORS, check here JL and add additional sheet for inventor 
information regarding signature, name, date, citizenship, residence and address) 
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, , , ,X7 , 





StephenFORS£Y 
Full Name 


Inventor's Signafupe^ 


Date 


3 


Haute-Ranconniere 1 

CH-2412 Le Col-des-Roches, Switzerland 
Residence (city, state, country) 


United Kingdom 
Citizenship 




Haute-Ranconniere 1 

CH-24 1 2 Le Col-des-Roches, Switzerland Qji X 






Post Office Address (include zip code) 
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CLAIM OF SMALL ENTITY STATUS 
(37 CFR 1.9(f) & 1.27(b)) - INDEPENDENT INVENTOR 

Applicant or Patentee: John C. ERMEL et al. 

Serial or Patent No.: 09/830,929 

International Filing Date: September 2, 2000 

Title: CLOCK 



As a below named inventor, I hereby declare that I qualify as an independent inventor 
as defined in 37 CFR 1 .9(c) for the purposes of paying reduced fees to the Patent and Trademark 
Office with regard to the invention as described in: 

[ ] the specification filed herewith, 
[X] application serial no. 09/830.929 

with an International Filing Date of September 2. 2000 

based upon PCT/CH00/00466 . 
[ ] patent no. , issued . 

I have not assigned, granted, conveyed or licensed and am under no obligation under 
contract or law to assign, grant, convey or license, any rights in the invention to any person who 
could not be classified as an independent inventor under 37 CFR 1.9(c) if that person had made 
the invention, or to any concern which would not qualify as a small business concern under 37 
CFR 1.9(c) or a nonprofit organization under 37 CFR 1.9(c). 



Each person, concern or organization to which I have assigned, granted, conveyed, or 
licensed or am under an obligation under contract or law to assign, grant, convey, or license any 
rights in the invention is listed below: 

[X] no such person, concern, or organization 

[ ] persons, concerns or organizations listed below 
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I acknowledge the duty to file, in this application or patent, notification of any change 
in status resulting in loss of entitlement to small entity status prior to paying, or at the time of 
paying, the earliest of the issue fee or any maintenance fee due after the date on which status as 
a small entity is no longer appropriate. (37 CFR 1.28(b)) 

I hereby declare that all statements made herein of my own knowledge are true and that 
all statements made on information and belief are believed to be true; and further that these 
statements were made with the knowledge that willful false statements and the like so made are 
punishable by fine or imprisonment, or both, under section 1 00 1 of Title 1 8 of the United States 
Code, and that such willful false statements may jeopardize the validity of the application, any 
patent issuing thereon, or any patent to which this verified statement is directed. 

John C. ERMEL 

(Inventor and Assignee) 




Signature of John C. ERMEL 
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